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ABSTRACT

Methods for testing candidate drugs for treatment of age
related macular degeneration are provided. Ccl2-de?cient,
and Ccr2-de?cient mice are used to determine the effect of

candidate drugs and treatments on development of age-re
lated macular degeneration. Also provided is a Ccl2-de?
cient, Ccr2-de?cient dual knockout mouse, Which is a useful

animal model for age-related macular degeneration.
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Figure 7A
SEQ ID NO 1: Human Cel2 gene:

Sequence 1:
1
ggaaccgaga ggctgagact aacccagaaa catccaattc tcaaactgaa gctcgcactc
61 tcgcctccag catgaaagtc tctgccgccc ttctgtgcct gctgctcata gcagccacct
121 tcattcccca agggctcgct cagccagatg caatcaatgc cccagtcacc tgctgttata
181 acttcaccaa taggaagatc tcagtgcaga qqctcqcqaq ctatagaaga atcaccagca
241 gcaagtgtcc caaagaagct gtgatcttca agaccattgt qgccaaggag atctgtgctg
301 accccaagca qaaqtqqqtt caggattcca tggaccacct ggacaagcaa acccaaactc
361 cgaagacttg aacactcact ccacaaccca agaatctgca gctaacttat tttcccctag
421 ctttccccag acaccctgtt ttattttatt ataatgaatt ttgtttgttg atgtgaaaca
481 ttatgcctta agtaatgtta attcttattt aagttattga tgttttaagt ttatctttca

541 tggtactagt gttttttaga tacagagact tggggaaatt gcttttcctc ttgaaccaca
601 gttctacccc tgggatgttt tgagggtctt tgcaagaatc attaatacaa agaatttttt
661 ttaacattcc aatgcattgc taaaatatta ttgtggaaat gaatattttg taactattac
721 accaaataaa ta‘catttttg tacaaaaaaa aaaaaaa

Figure 7B
SEQ ID NO. 2: Human Cel2 gene variant

Sequence 2:
agactaaccc agaaacatcc aattctcaaa ctgaagctcg
aagtctctgc cgcccttctg tgcctgctgc tcatagcagc
121 tcgctcagcc agatqcaatc aatgccccag tcacctgctg
181 agatctcagt gcagaggctc gcgagctata gaagaatcac
241 aagctgtgat cttcaagacc attgtggcca aggagatctg
301 gqgttcagga ttccatggac cacctggaca agcaaaccca
361 tcactccaca acccaagaat ctgcagctaa cttattttcc
421 ctgttttatt ttattataat gaattttgtt tgttgatgtg
481 tgttaattct tatttaagtt attgatgttt taagtttatc
541 ttagatacag agacttgggg aaattgctt‘t tcctcttgaa
601 tqttttgagg gtctttgcaa gaatcattaa tacaaagaat
661 attgctaaaa tattattgtg gaaatgaata ttttgtaact
721 ttttgtacaa aaaaaaaaaa aaa
1
61

cactctcgcc tccagcatga
caccttcatt ccccaagggc

ttataacttc

accaatagga

cagcagcaag tgtcccaaag

tgctgacccc aagcagaagt
aactccgaag acttgaacac
cctagctttc cccagacacc
aaacattatg ccttaagtaa
tttcatggta ctagtgtttt
ccacagttct acccctggga
tttttttaac attccaatgc
attacaccaa ataaatatat

Figure 7C
SEQ ID NO. 3: Human Cel2 promoter region:
ccgagatgtt cccagcacag ccccatgtga gagctccctg gctccgggcc cagtatctgg
aatgcaggct ccagccaaat gcattctctt ctacgggatc tgggaacttc caaagctgcc
tcctcagagt gggaatttcc actcacttct ctcacgccag cactgacctc Ccagcggggg
agggcatctt ttcttgacag agcagaagtg ggaggcagac agctgtcact ttccagaaga
ctttcttttc tga'ttcatac ccttcacctt ccctgtgttt actgtctgat atatgcaaag
gccaagtcac tttccagaga tgacaactcc ttcctgaagt agagacatgc ttccaacact
cagaagccta tgtgaacact cagccagcaa agctgggaag tttttctctg tgaccatggg
ctaattggtc tccttctctg gattgtggct ttatcagata aaaacaagtg gtcatgccac
aggatgtcta taagcccatt gattctggga ttctatgagt gatgctgata tgactaagcc
aqgagagact tatttaaaga tctcagcatc tttcagcttg ttaacctaga qaaaacccga
agcatgactg gattataaag ggaaattgaa tgcggtccac caagttcatg gtaaaggatg
661 cactaacaga ttagagagag gtttcccctg atatgaggaa aacttcttgg aagatgaggt
721 gagatggcct aggaagaaat tcctacacaa aattgcacag tctctagtcc tggaaacatt
781 ttattcattg gataagaatg gattgaggca tgagcagaqg actgagacaa acacagagaa
841 gtttcaacac tggttgggqa gaaaaggagt aactagtgag attcaggcag aacaagaata

1
61
121
181
241
301
361
421
481
541
601
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901 aggctcctca agaggcacaa gcaaagcagg gctcgagttg atttgttctc tcttcatcct

961 gctttttgta attccaccag agtctgaaat gaccactcca taga-gtctct gctctgggat
1021 tctccaggaa accaatatcc atcatgagac atcaagtcta gtcccaggaa gaagagattc
1081 tggaatggaa acatcctggg tgggagtctc agcacatcta ctattctgtc tgagttactg
1141 gacaaataac ttcagtttta acctaacgaa agctgggttg gttggaggac tgggcaggca
1201 gcgctggaaa qtatgtcagc accatacctg actccctgaa tgcactcaac aatgccatta
1261 ctgaccactt actagaaata aaacagtcat ttgttgaata caacccgttt ctttttacaa
1321 gtgtagtgaa aagtgttttc tttcaagaaa ccccatgcat ttatagacat tgcctcagtg
1381 accctttatg aaagaagtca ctagtctttg tatgcccatt gggcaagggc accqcaaggc
1441 tcagaaggag qaggcagtgq gctaggagaa tggagagatc agaattttaa actcagccca
1501 gccattaaca tgcctcaagt actcctatca tatttgtaag agacaacagt tcactgaaat
1561 gaattctaaq gtctttggqt ttttatcaqt gtgcttctgt agtttctgag gaaatctaaq
1621 gcacaactga ggaatgaagt caggctttcc aattcccgaa atactcctcc actgcttact
1681 catgtccctt ggaaattaag aaggaagcca ggagaatagc tgccataacc agggatgaac
1741 ttcttgtcca ctgctgcctg ctatgctagc aacagcctcc taactcataa tgacttagcc
1801 atgaggaatg tttctagatt ctcctttagc tgtctgccca tttggaagat gctgaggaca
1861 gagagaggac ccaagcaggc aactagttgg aggacttgta cacgtttcct tccagcagta
1921 tgtcagagag qtqagcaqcc cactgqggac agggctgcct gggttctqtq Ctcgaqggqa
1981 ccttgagcag gctatttaac ccttctgtgc ctcagttgcc tgatctataa catgaaaatt
2041 agcaatccct actagataaa qttqgqqaat ttacagagtt aatatttgta aaggtctgag
2101 aatattcctg gcagagtaag cactctgtga gtatgacact ggcatttctt ctgcagcact
2161 acatgctgtc tatgcctttg tccaagtctg aaaccctaga actcttagaa ttcagttcaa
2221 tgtttacaca atcctacagt tctgctaggc ttctatgatg ctactattct gcatttgaat
2281 gagcaaatgg atttaatgca ttgtcagqqa qccggccaaa gcttgaqagc tccttcctqg
2341 ctgggaggcc ccttggaatg tggcctgaag gtaagctggc agcgagcctg acatgctttc
2401 atctagtttc ctcgcttcct tccttttctg cagttttcgc ttcacagaaa gcagaatcct
24 61 taaaaataac cctcttagtt cacatctgtq gtcagtctgg gcttaatggc accccatcct
2521 ccccatttgc tcatttggtc tcagcagtga atggaaaaag tgtctcgtcc tgaccccctg
2581 cttccctttc ctacttcctq gaaatccaca ggatgctgca tttgctcagc agatttaaca
2641 gcccacttat cactcatgga agatccctcc tcctgcttga ctccgccctc tctccctctg
2701 cccgctttca ataagaggca gagacagcag ccagaggaac cgagaggctg agactaaccc
2761 agaaacatcc aattctcaaa ctgaagctcg cactctcgcc tccagcatga aagtctctgc
2821 cgcccttctg tgcctgctgc tcatagcagc caccttcatt ccccaagggc tcgctcagcc
2881 aggtaaggcc ccctcttctt ctccttgaac cacattgtct tctctctgag ttatcatgga
2941 ccatccaagc agacgtggta cccacagtct tgctttaacg ctacttttcc aagataaggt
3001 gactcagaaa aqqacaaqgq qtgagcccaa ccacacagct gctgctcggc agagcctgaa
3061 ctagaattcc agctgtgaac cccaaatcca gctccttcca ggattccagc tctgggaaca
3121 cactcagcgc agttactccc ccagctgctt ccagcagagt ttggggatca ggqtaatcaa
3181 agaqaqqqtg ggtqtqtagg ctgtttccag acacgctgga g

Figurc: 7D
SEQ ID NO. 4: Human Ccl2 g¢ne and enhancer region:
61
121
181
241
301
361
421
481
541
601
661
721

tcagcctctt
tcaacatggc
tggccttgaa
attttggact
gagcaaatgt

ccagccttgg ccacagtgtc atccttgggc
ttgcaggttt ggctgttgct ctcaaaqcag
gtcttcccqc ctcaatcgtc acccactgat
caatccagtt ggaacctccc cacactctcc
cagaagaaaa agcctcaatt tctctcctct caggagqtct
atccatttct tctcctatct ccagtctttg ggcccccaaa
caggacaatg agtgcctatt tacaagtgcc tgtttctact
taagaagtgt tccttaggga cacaagtaac tggcactcct

cccctaggtt
gactattgca
ttctctgcca
gtggctaata
cttggtcctt
ggtttttttc
tgaataaggt
gttggaaaat

aggtcacgcg cacttccccc aacaqacaca tacacacatt

cacacacaca cacacacaca

ggtacctcct
gagtttgcac
aggtqcagag
ctcaggcgac

tccctttctc
ttctataaac

gctaagatct

cacacacaca cacacacaca cacacataca gcttgtctgc actctagcac tggcactgac
gctaacgcta taatcctgqg caactttatt tccccatctt acattaaqca gtgqtgcagq
gattttcaac tctgggatct ctatcacacc tcccagctct gattgcttcc taatttacat
atttattgag catctgatgc taggtcctca tgctggtgat gcaggagtaa actagacaga

US. Patent
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
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caaaagtccg tgccccacat tgtctgacac
aacagctcca aggggaacag tgcacttgta
tgagcaataa ataagttgca tagttgaatt
cacttaagtc agagatgtgt gtgctttgga
actatttgca tttttattca gcttccttcc
gatttttgaa tggagccagt qctttgcaat
cattaataaa

gctgttcgga
aagtttctct cattaccatg
atttgataat gctttgtttt
aaactatttc tcctgactca
tcagactcta atttacagta
qtgqqqctcc accagctagc
gaagcctttt taagtggctg aagtttcccc tttttggcat

gcaaccaagc ggaagaaaca

tctctctgct
tccagatgga
ctgtctgaca
gaactgttaa
taccagqtgc
ttctggaagc
Qcagggtggg
attctggggt
aaaaaagctt
tttcatagca

tgcccagaaa
gactgacaca
gtctcatgac
agaggtcaag
ccctggtgtt
cttccgtatt
tattcctgtt
tcattctggg
aaaaaataca

ctgtaacccc
gaccagcctg
cgtgatgtca
aatccaggag
acagagtgag
gcaggtctgq
ggtcatggat

acaggctccc
aaaagtgagg
ttaaatcatc
taattaattt

tqqggtccaq
agagagtggg
accttctggt
tacttctttg
aggaaatgga
agaaatcaca
ctggcatgtg
gctctttaca
aatgtcagaa
ggacttgctc
ctgacaccac
cccttctcgt
ggtgcctccc
gtcccataca

gctttacata
agcactttgg
gccaatgtag

tgtgcctgta
gcgcaggttq
actctgtctc
gttgaaqccc
gcctttgcta
caaaaacata aatgtggaag
gacaagagtc ctggtctgga
tcctatccaa agacaaatgt
atcacctggg aaccggttag
atctctactt tagcaagatc
taagtttgcc caaaatgtga
cccaaccctt

US 7,595,430 B2

gagcccatct

ggactctc‘ac cgctctgtat
ccagcacagg tgctaaagga

actccatctg atctctgttt
tgaccccctc atcacactgc
ca'ctttctcc cccaatgtgt
ctaagaattt atttaactct
gtgctaatct gtgaqgqctg
aggcatcact actcctcacc
tgttctcata tgctatgccc
actgcatgca attagacctg
Qaagcttggq gtaaqtactg
tcttacttta gcatctcttc
g'tgcagtcct ctacctggtg
aaagagatag tgcagtagat
cagcacaaat gtagccattc
ggcctcagtc tccccatcag

ctacacacct

ctccattaca

gccacatccg

taactccctg
ttagacaaat
aaggcaagag

cgactgaaat
gcaacatttt
tcatccgcaa agaagaatcc atqtggcccc tgaaaatcac
cactccccag tgctcccctt aqccctgcca ctatctctcc
aactcaggga accaaaagtc 'ctgcttcttt actaatttcc
ctacagttca gatatctggg ggaagtgact agagattctt
aaatgatatt tgttaagaac ctacgacatg gaagatactg
catgggcaaa ggcctcaagg ‘19933119939 ctatggtgtg
qctqaqqqtg acatgaggtg aggagacaqg agaqggcctg
gagaqctggc tgctgtgtga ggagctqaqg ccctggcttg
accttcagct ttttgtcatg ggcagacaga atggggatga
aacctcccta tgcattatat aataaaaatg gccaacacat
gcagaagctt gtactgggca tcaggactgt aggcatccaa
ccctgggaca tcccctgaga aggcatgcca cgagccctca
agttgcttac agagcactct tggtttatta attcatacaa
gcagctgtct tactaatccc ctttgacaga agaggcccag
aaggccacac agctagaaag aggcagagcc aggcctttgg
ctggggctcc ttctgttatt ccatgctacc tcttctttct
tcccttcctt cttgtgtctt gcttcttatc tgcctgtact
agctcagcca gcatagctct gtcttcaaat accccatgct
cagtctgaca atcatctgag gggqctgtgg gaqgacatag
gaaaaaaatg caaattgtag ccaggcgcaq tggctcatgc
9399609399 caggtggatc acctgaggtc aggagtctga
taaaactcct tctctactaa aaatataaaa attagccagg
gtcccagcta Ctcgggaggc tgaggcagqa gaacctcttg
cagtgaqcag agatagtgcc actgcactcc aqcctqggtq
aaaaaaataa aataaaataa aaaatgcaga ctgtgattca
agaactct'ct gataaattca atggcactta actacttgga
atctaataga agctactgac cctctctcca gaaaaatgca
acaactcctg atggatctgg gagcctatcc aagggccaca
caaaatgagc tgctcagtat tttcccacct ggccagcatt
taaagttgtt ctagcaqagc catgcaccag cagcagtatc
caatgcagaa ccgcagqccc accccaaacc tacaqtcaga
ctaaggagat gggtaagcac attacaattt gcaacctttg
cccctccttc acccaccgat cgccaaggtt caaaaatctg
taaatgtacc atcacgagcc ttccctgggc ccctcagctg
ctttctqgtt aatgcaatta ttctgttccc ttagatqacc
gtcaacaaaa ggctattgtc aaaaaagtgt ttctgtctcc
ccctaagacc tgcccatccc cctctcccag ttcggcacct
tcaggccacc ttgtacaatg caagccccaa atgaqgaaag
aacacgaaag tgctgtagag tggctcacgc tgcctttagc
tacccccaac ccacatcagt ctcctccctc tagggctcag
gctcagaaga caatctaaag aacaagcctc ttgcttcctc
accatcaccc ccacccacca actcaggcca ctactctttc
atcgccaccc ctattcccat gctcaggagt attcttggct
gggcagatcc aatccagaaa gcaagaaatc ttagatgctg
atcagattta ttcctaaatt cagtcctact ttccatggat
tgaaaaggaa gcatcatgtc taattcactt ctccctccct
ctctgcacag ggtatgtgct aattgtatga atgttataat
gacaaagggc actacattga gagcccagaa ataagcaaac
gtcttctatc tcaccttgag cctgtcacta acctgttcat
agaaacaggt agatggtctc taaggtctcg ttcattttct
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4201 gacattctgt gaaaaattaa ggaaagattt tcatccttga caggaaaggg attgcagagt
4261 agcggccctg ggaaaatggg ctctattcta cctggagcta gcctggagga gaggccttga
4321 qtggggqttg tctagaaagg acatggtgag tgcagagcta cggtgcatct ctcttgaagg
4381 ctgagtgaag ggagcaccag caagggagcc tgcactaggt ggggagggac aagtgaaccg
4441 cagaagttgg tgggagccca ggcagtggct tcagatcttt ccagagagct cacttttact
4501 tcctcttttt ttcacccctg acactgagtg ggagtctgca gcgatgacca aggttcatgc
4561 agaggatctt agtggtgggq tcagaccccg 99399881193 agaaagcatt attcaccaaq
4621 aggagctttt ccattcttta tctatgagtt gatagagagg aggccccggg gtaactgagg
4681 attctggaca gcatcagagc attgaccctc attttcccca tagcccctct QQQQQCCttt

4741
4801
4861
4921
4981
5041
5101
5161
5221

tccccaagcg
tgttcccagc
ggctccagcc
gaqtgggaat
ggggagqgca tcttttcttg
aagactttct tttctgattc

cccttgtgtg
tgtgccgaga
ctggaatgca
tgcctcctca

aaaggccaag tcactttcca

cactcagaag cctatgtgaa
tgggctaatt ggtctccttc

ccacaggatg tctataaqcc
agccaggaga gacttattta
ccgaagcatg actggattat
gatgcactaa cagattagag
aggtgaqatg gcctaggaag
cattttattc attggataag
agaagtttca acactggttg
aataaggctc ctcaagaggc
tcctgctttt tgtaattcca
5821 ggattctcca ggaaaccaat
5881 attctggaat ggaaacatcc
5941 actggacaaa taacttcagt

5281
5341
5401
5461
5521
5581
5641
5701
5761

6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381

ggcagcgctg
attactgacc
acaagtgtag
agtgaccctt
aggctcagaa
cccagccatt
aaatgaattc
taaggcacaa
tactcatgtc
gaacttcttg
agccatgagg

gaaagtatgt
acttactaga

tgaaaagtgt
tatgaaagaa
ggaggaggca

aacatgcctc
taagg’ccttt
ctgaggaatg
ccatggaaat
tccactgctg
aatgtttcta

gacagagaga ggacccaagc

agtatgt'cég

agaggtggca
ggaccttgag caggctattt
attagcaatc cctactagat

gagaatattc ctggcagagt
actacatgct gtctatgcct
caatgtttac acaatcctac
aatgagcaaa tggatttaat
tggctqggag gccccttgga
ttcatctagt ttcctcgctt
ccttaaaaat
cctccccatt

aacgctctta
tgctcatttg

ctgcttccct ttcctac’ctc
7441 acagcccact tatcactcat
7501 ctgcccgctt tcaataagag
7561 cccagaaaca tccaattctc

agagtccaac caaggtttgt gccagagcct aacccaggct
acagccccat gtgagagctc cctggctccg ggcccagtat
aaatgcattc tcttctacgg gatctgggaa cttccaaagc
ttccactcac ttctctcacg ccagcactga cctcccagcg
acagagcaga agtggqaggc agacagctgt cactttccag
atacccttca ccttccctgt g’cttactgtc tgatatatgc
gagatgacaa ctccttcctg aagtagagac atgcttccaa
cactcagcca gcaaagctgg gaagtttttc tctgtgacca
tctggattgt ggctttatca gataaaaaca agtggtcatg
cattgattct gggattctat gagtgatgct gatatgacta
aagatctcag catctttcag cttgttaacc tagagaaaac
aaagggaaat tgaatgcggt ccaccaagtt catggtaaag
agaggtttcc cctgatatga ggaaaacttc ttggaaga’cg
aaattcctac acaaagttgc acagtctcta gtcctggaaa
aatggattga ggcatgagca gaggactgag acaaacacag
gggagaaaag gagtaactag tgagattcag gcagaacaag
acaagcaaag cagggctcga gttgatttgt tctctcttca
ccagagtctg aaatggccac tccatagagt ctctgctctg
atccatcatg agacatcaag tctagtccca ggaagaagag
tgqgtgggag tctcagcaca tctactattc tgtctgagtt
tttaacctaa cgaaagctgg gttqqttqqa ggactgggca
cagcaccata cctgactccc tgaatgcact caacaatgcc
aataaaacag tcatttgttg aatacaaccc gtttcttttt
tttctttcaa gaaaccccat gcatttatag acattgcctc
gtcactagtc tttgtatgcc cattgggcaa gggcaccgca
gtgggctagg agaatcgaga gatcagaatt ttaaactcag
aagtactcct atcatatttg taagagacaa cagttcactg
gggtttttat cagtgtgctt ctgtagtttc tgaggaaatc
aagtcaggct ttccaattcc cgaaatactc ctccactgct
taagaaggaa qccaggagaa tagctgccat aaccagggat
cctgctatgc tagcaacagc ctcctaactc ataatgactt
gattctcctt tagctgtctg cccatttgga agatgctgag
aggcaactag ttggaggact tgtacacgtt tccttccagc
gcccactggg gacagggctg cctgggttct gtgctcgagg
aacccttctg tgcctcagtt gcctgatcta taacatgaaa
aaagttgqgg aatttacaga gttaatattt qtaaaggtct
aagcactctg tgagtatgac actggcattt cttctgcagc
ttgtccaagt ctgaaaccct agaactctta gaattcagtt
agttctgcta ggcttctatg atgctactat tctgcatttg
gcattgtcag ggagccggcc aaagcttgaq agctccttcc
atgtggcctg aaggtaagct ggcagcgagc ctgacatgct
ccttcctttt ctgcagtttt cgcttcacag aaagcagaat
gttcacatct gtggtcagtc tgggcttaat ggcaccccat
gtctcagcag tgaatggaaa aagtgtct‘cq tcctgacccc
ctggaaatcc acaggatgct gcatttgctc agcagattta
ggaagatccc tcctcctgct tgactccgcc ctctctccct
gcagagacag cagccaqagg aaccgagagg ctgagactaa
aaactgaagc tcgcactctc gcctccagca tgaaagtctc

US. Patent
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
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9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
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9721
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9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981

tgccgccctt
qccaggtaag
ggaccatcca
ggtgactcag
gaactagaat
acacactcag
caaagagagg

gtgcttcatt
aaactcatga
cagctgatct
ggcattatct
gaaactgagt
ggatttaatg
tctgctctta
tttccagatg
tcagtgcaga
qtqatqtqaq
gacaagcctc
ccaatgggaa
gtgcctattc
cctataggag
atggcagccc
atctaactct

tgaccccaag
tccgaagact
agctttcccc
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ataaacctag agtcagaqag tqcactattt
aactgaggca ccaagggaaa aagtgaaccc
agaacacccc aatttcttta gcttgaagtc
cagtttgccc tgggttccct ccttccacct
tttqgtgcag aatgggctgc acttctagac
gtcctccctc cccacagctt caagaccatt
Caqaagtggq ttcaggattc catggaccac
tgaacactca ctccacaacc caagaatctg
agacaccttq ttttatttta ttataatqaa

ttttaacatt ccaatgcatt
acaccaaata aatatatttt

gagtatgagc
agqaatggqa
gtagaagaat
cataagcagc

caacccccat tccttttctc

cccctaactg
gtaatacaqa
gattagattg
ggcttttcta
cctggaggta
tgcqaattcg
gggatttgaa
gagaatcttc
aggaaatgta
ttqccatgqt
aggcagcaat gaagaatgag
aagacctgtg acttcagata
tccctgaaac cagaatgtgt
tggaatcatc catttaaaca
ttcctttgca tgatatttgt
gccaacactc aggaaagcag
cccagtctgg tggqgaaatg
atgaggtgct ggggacaact
cagcgctgac tcgctttgtc
acaggtatga taa'tgtgtta
gagcacatct qttggaaaac

ttgcaactgc
ccaacctqqa
tagataagat
gaatgaagaa
ggagcaaata
atqaaccaga
gttgagt'caa
agqaaacgtt
gataagtttc
tgagaagcta
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ctgtgcctgc tgctcatagc agccaccttc attccccaag
gccccctctt cttctccttg aaccacattg tcttctctct
agcaqacgtg gtacccacag tcttgcttta acgctacttt
aaaaggacaa ggggtgagcc caaccacaca gctgctgctc
tccagctgtg aaccccaaat ccagctcctt ccaggattcc
cgcagttact cccccagctg cttccagcag agtttgggga
qtqggtgtgt aggctgtttc cagacacgct ggagacccag
caccttagct tccagagacg gtgactctgc agaggtaatg
ccagqcatag cctattcaga gtctaaaagg aggctcatag
tccctggtgc tgatcatctg gattattggt ccgtcttaat
agctttaact ctgtccatta tcaatgttat atacccattt
cattgggtca aagatcacat tctagctctg aggtataggc
agctctttct cttctcctgc ctgccttttg ctttttcctc
agatcagaat aatccagttc atcctaaaat gctttttctt
caatcaatgc cccagtcacc tgctgctata acttcaccaa
qgctcgcgag ctatagaaga atcaccagca gcaagtgtcc
ttcagcacac caaccttccc tggcctgaag ttcttccttg

cattatgcct taagtaatgt
catggtacta gtgtttttta
cagttctacc cctgggatgt
acaaagctga
tacattttga
ctqagtctcc
cagtcttcaa
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aacttaatgt
caacatcact

ggctcgctca
gagttatcat
tccaagataa
ggcagagcct
agctctggga
tcagggtaat
aatctggtct
agtatcaggg
tggggctccc
gacacttgta
tacagcatag
agaagcactg
atgactcttt
tgtggtttat
taggaagatc
caaagaagct
tggagcaagg
acaaaggttc
ctccacctgg
cacctggaca
tctagctccc
aaggaacttc
agatctgtgc

aggatggctc
gcgttcctcc
caaaactgca
gtggccaagg
ctggacaagc aaacccaaac
cagctaactt attttcccct
ttttgtttgt tgatgtgaaa
taattcttat ttaagttatt gatgttttaa gtttatcttt
gatacagaga cttggggaaa ttqcttttcc tcttgaacca
tttgagggtc tttgcaagaa tcattaatac aaagaatttt
gctaaaatat tattgtggaa atgaatattt tgtaactatt
tgtacaaaac ctgacttcca gtgttttctt gaaggaaatt
ttggtgqtqa caaaggaaca tgatttcaga gggtggggct
aagtggattg gccccggtct tctccactgg gtggtctcct
ctttatggca gqccagttag gcattaaaqc accacccttc
ccagagtcca atgaccctgg tcacccattt agcaagagcc
acagaccctg acccctgcat gcaattcttc ccttaacata
ggctacccac cccccaatct gtacctctcc aattaatacc
cactqccagt attaqqaaat aaggaaagag ttaatcacca

aagtttcata gagatgatga gacctgaact tattatttat
ggaaaattat aggatcatta agaaaggaga aggaagagtg
gaaatggtga tgatgtgtac atcaagcagg gagaaaacca
gqcccacacc aatgtcaagg qatgacaatt agaaaggaag
tgttaqggtq aaaagttact actcaactct gtaggttaaa
agtccaatqa gqagggatgt gccatgttta gagattcaga
acttatagat tttatacata cacagagaaa tacggactag
ccaaqcaaqa gatgatgaag qcctaaatat ggaqccaaag
ccatgcaggg tqaaatgctg catgttgtaa atggaggaga
tgaaaacctc atcttcaacc cacattttaa gggggcaqct
ttccctccat tactataccc ccatcccaat ctcaggcacc

gatqagcctt ctattcctaa
cccacctaaa gcattcgacc
atgtcttgct ctgttgaata
accactgtgt caacctagag
ttgactggca agaagcacac
agtcaagaca ggtcagatat
caaataggaa cccagaggaa
ttccatttct actaactgga

ataqccacct
tgcctgggca
aactgcatgg
caggcagtgc
tcaggttctc
tctgagccta
aggttccctt
qttqcaqagq

gaagtgtqta
cccacaccac

ttcttaactt

ttttggcagc
accccgcatc
catcgatcat
tcggatctgg
qaqagaaggg

US. Patent
11041
11101
11161
11221
11281
1134 1
11401
11461
11521
11581
11641
11701
11761

attctgcttc
caaagctcca
aactcactga
tccctggcct
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tacattcctg agccagtcca gggtccctga
agtaccctga tatatcagtc agcagacaat
ccctcactcc agqtcaagca gcgtcccctg
tgatcaccag tcaggagtga aatctcaaat
aaaaagagaa taqaatgcaa acaaatgaga cctcatcata
tttgacgcca ggcagatttg aggcagacag tctqggagqa
gatccacatg ctcaaacccc aaattaatct gcttacattc
tcattttcag qaagtcttga ctccatactg ttttccaccc
gatgaaactg aacacagggc attggcagtg gtgagactct
gtgcaatgca ttcatttcct gttgctgcca acaatcagtt
atgtcatgct caaaattctt ccagcctatg ctcattattc
atctgtaggt gttagttaca gaagcaccat atttccaggt
cttattgtta ctqtaacaaa ttcccataag ctt

US 7,595,430 B2

atcagactac cgaatccctt

ttattgacag ctatttagaa
cctctcctct acccctacat

tgcagtagat gccaagaggc
tggcttccga gcagcaacct
gaggaggcag aqaaaqgggg

cccttgcagg ccacatctct
aagcatggaa ttcctttcat
gttttagaag aaagtgccaa
ccaggaaatc taggcttttt
aaatccaaag ccacatccac
accaaaatct

gtattagttt

US. Patent
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
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caggaatcat

ctttactaaa tgccagaaag
ttccacgagg atggaataat ttccacacaa
cgctgctcat catggtcatc tgctactcgg
acgaqaagaa gaggcatagg gcagtgagag
tcttctggac tccctataac attgtcattc
tgagtaactg tgaaagcacc agtcaactgg

ggatgactca ctgctgcatc aatcccatca
ggtatctctc qgtgttcttc cgaaagcaca
ttttctacag ggagacagtg gatgqagtga

aggaagtctc
taacaatctg
caqqtgccca
tccaacatgt
aaagctcatc

ggctggttta taaaacgagg
tatataacaa caaacttcaa

gqaacctcag qqctqtqtgt
gctcagggaa taatccagaa
tcagctcctg aaaaatgcct

tcttcataat ttcttcactc aatctctgat
tggaggtgaa gaagagaatg tgacaggcac
agggctgaga ggagaaggag ggagacatga
Qaqcaaaqqg ctcacgcatt cagccaggaq
gtgtatttaa ccttgaaggg ttcaccaggt
gqaqttttgq tggagtccga tgattctctt
attacagttt atctatggca cccatgcacc
ccattgttca gatgcttctt aggccacatc
ttataaaaqa tgcattatct atgatatgct

US 7,595,430 B2

aagattctgt ttatgtctgt ggcccttatt
taatgaggaa cattttgggg ctggtcctgc
gaatcctgaa aaccctgctt cggtgtcgaa
tcatcttcac catcatgatt gtttactttc
tcctgaacac cttccaggaa ttcttcggcc
accaagccac gcaggtgaca gagactcttg
tctatgcctt cgttqgggag aagttcagaa
tcaccaagcg cttctgcaaa caatgtccag
cttcaacaaa cacgccttcc actqgggagc
agcagtttga ttgttgttta taaagggaga
gggtttgttg aacaatagaa acctgtaaag
actaatacag actatgtcac ccaatgcata
aaactgtggg tagaqacttt gactctccag
cattaccttg tgctaatcct ctttttctag
tctgtcaatg tcttgaaatc aagggccagc
agatgaatgg gagtgaggga tagtggggtc
gcatggctga gcctggacaa agacaaaggt
atqatactgq tccttagccc catctgccac
Cagggagagt ttgggaactq caataacctg
ttgcataagt gcatgacata tttttgcttt
ttacatttga aatctatgaa atatcatgct
cccctgtcta aaaattcaga aaatttttgt
aatatatgta tatgcaatat aaaatttag

Figure 8C
SEQ ID NO. 7: Human Ccr2 gene isoform A:
61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681

gtttatgaaa ttacagggct ggagacaaag atcacaatgt
gtcctaatca gccagagcaa aatttctggc tcttgctctt
taggaacagg tggcaagatg ccagggtcag gagattccag
ttaccaggtc agggatgacc tgtcttatta ttgaaatctc
gcccagagac acattgagag acaactgggg aacttgctat
ctgtcttcca agaaaaaacc tgagaccctt caagtctcag
caggtcttac acaggacaca tggttacaac tgactgaaat
cacacctgta atcccagccc ttcaggaggc tgaggcaggc
ttcgagacca gcccgggcaa catgacaaaa ccccatctct
gtggcatgca cctgtagtct cagctacttg ggaggctgag
tgagactgca gtgaagcatg atcatgccac cgcactccag
cttgtcgcaa aagaaagcaa aaacacaaca taacacaaca
agcaaaaaag ccaacttctt gaaatctgga aaggacacct
ttgttgttgg ctctagcagt ggatgcatcc ttcaacctct
ctgttctgtt ctgtttgtta cctgtggagt qcctgccaga
gtccatttac cctcatagac ccccagtctt gttattcata
aacttagaaa cttgccaagt ccacagcatg agatcctgcc
agaaagtgcc agggqccaac ttagatgaca ccatgttctc
cctagtctga tgtccccatt gcaaaattta cattatcttt
gaggggcatt taaaataact gaggttcttc ttgctaagga
atttagcatt tccttttcat taaaaagttt gaaatcctgt
aacctagagg atgttaagtg aaataagcca cacacagata
actcttatgt ggaatttttt tttaaataag ttgcttagcc
gtaatcctaq ctactcagga qqctqaqqtq gqaggatggc
ttgcagtgag ctgagactgt gccagtgcac tccggtctgg
ttaaaaaaaa aaaaaaagtt qctatcttag aaaaagacag
actqgggagg aaagagagga qgtqagaatq ggcagcagtt
ccatgagata ggagaaacaa gtgctggtgc tctgctccaa
aatgaattct gtatatataa atagctagaa gagagggttt

gaagacaaaa ttggagagcg

ccccatcctg
aaqtggcagc
agagatatgc
gttcctgaac
gtcttactta
ctgggctqgg
agattgcctg

ggttgaatca
aagctcagtg
tccaattccg
aggcaatgag
gcacatatac
tgtaggagct
agcccaggag

gtcaggcatg
atgagaggat tgcttgaggt
cctaggcaac agagcaagat
acaaaaaata

acaacaacaa

caacaacaac

ggactgccct gagcatttga
ggcactctgc aqggctcaga
ccctgctcta gctgctttag
tttcatattt qqgaaatgga

tccggtgtct gctggattcc
tgcacaatct taggaatgct
taacaaaacg tctttccaag
acaagagata
aatgtggatg
acgtgatctc

agttcctgac
aatttgtgat
gacaaatacc
gggcatqatg
ttgaactcaq
gtgacagaat
tagagcagtg
gatcaacggg
gtagggtgac

gcacacacct
aagqtggagg
gaaacccaat

gttaccagag
tacaaagtta
ggtagttaat

tcaatatcat tattatttca

US. Patent
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aaagaaatga taaatgtttc agaggatgga tatgtaatta ccctgatttg atcattgcac
aatgtataca tgtagcaaaa catcacattg tgtcccataa atatatacaa ttattatgtg
aattaaataa aaaaaaattt taaagtctta tctaaatgaa atttctaacc agattctgaa
tccatgatac cactgaaacc agcacacatg atcgcagtaa aacctcatta tacttcctcc
actatcacca atacccttta ttctctggaa catgaaacat tctgttgtgc tcatatcatg
caaattatca ctagtaggag agcagagagt ggaaatgttc caggtataaa gacccacaag
ataaagaagc tcagagtcgt tagaaacagg agcagatgta cagggtttgc ctgactcaca
ctcaaggttg cataagcaag atttcaaaat taatcctatt ctggagacct caacccaatg
tacaatgttc ctgactqgaa aagaagaact atatttttct gatttttttt tttcaaatct
ttaccattag ttgccctgta tctccgcctt cactttctgc aggaaacttt atttcctact
tctgcatacc aagtttctac ctctagatct gtttgqttca gttgctgaga agcctgacat
accaggactg cctgagacaa gccacaagct gqtgaqttgt aggcattttt tccattactt
tctgattcat aggctcaacg cacctcaaag ctggaaatgc Cgggtctqgg tacaccctgg
ggaactgcaa agcctgcaca Cttgqqqgqa atgatcaaga tgagaggcag 99911999931’
ggcatgtgca ccaggagatg ttagagaaac cctgaggaag agcagcgtgc agcaggtgat
qqqgqagagt gggcagcaag Cgaggccagg acagccactc tgctcagtca ccagtccaca
cacccagggg ctcactctgc ccctctgagc acccaaggac gttaaagagc tggaactgtt
agtctaaata taggaccatc caagctctga accaaaatgt gtcccttgcc tcaactcagg
agatccacag aqgcagaagt aaggaattta ttttctgaaa gatagatttc tatcagttct
gqqtgacatg ttctgacact tgaaatgaca cctaggacag cacatttcag gcatcttgct
cattgttcac tgtagtagaa gctacatgct agccagttgt aaaaatgaaa ttaagtaatq
tgtgcacagc atttaacata gcatctgagc ttcaggagca ctcaattaat gaccacagtt
gtgattcttt aggcagatgc atttttttcc aactttgatc agaggtctta tttagcttct
ccagatttca agaatctggc tcagtgatat gaaatacaag acttgtgaaa agtgtcaatt
gcaagagaaa tggaaggata aagtatacaq gtgggtggaa aagaaattca cagtcactgc
cagaaaaaaa attcttgaga atcaagtcct gatgatgtta gggcttatag ttcttattat
aaagagtttt atgtactcat tcagtgaaca tttattggtg cctcctttag ccaggtacta
tcataagagc tgaaaataga agcataatcc agtccttgat cttqaggaac atgctgtgtg
tagcaqataa cataataagt gcttatctag atgcatgcag tgttatgtga taagagtaat
atgacagagg atacagatta ggcttcacag agaagqggga tttgagcagg aggtattgaa
qgqtgaataq aagctcacca atcattttgg gcagaqgqqc aaggacctgc aaaaccactg
aagcatgaag gaaatggtga gtttagggaa aatgaagaga agatggctgt gactgaagca
caggatttgg gattggagaa gggactqgag gtgaggctga aaagaggcaa actcagaaaa
gatgttgtgc tgggcagtct ggacattatc tttgaagccc accacatata agtcataggg
ctactggagg ttttaagcta agagtgacta ttcaatttca acttaagaga agataggttg
agagggaaca tggcttgaga tgagccatga gcaaaggaaa gactacaaca aagccaggag
tgaggagtgt gtgaagcaag aaagtgacag ttgaaagcag tqcagagqgg atgaatctga
gaggcatcta tgaggtggaa ctcaaatgac atgataataa tacaqggcat ttctctgtgt
cagatgctgt cctaagtcct tactccattg atcttcacag caactcagca tagttaatat
tttatgcata aagaaatcgg cacttgaagg agtaattggc cccagattac actgcctata
aggattcaaa tccaggtttg tttggctcca aaaactggct cctaattttc agaaggagaa
gcgacccagg gcaatgccca attttgcttc ttaggcaatg gaggaatcca caatcggaag
qagttttcag cagtgcccca tttqqqqtqq gttgaatttg aggtccctgc atqataccca
ctttgctcac ttcagtgcct aaaactgagt atggttcata gtaggtgttc aataagtgtt
gatgcagtga atacatgcat ggggagatat gcatcaggca atgggaaatt caactctaag
qcttaqqqqa aagctggagc ttgaagacag agctttagaa aacagtagca taqaagggag
taggaaccat gagtttagac aatacaattc aggaagaact ttgtagcaag gataaagagg
caaaaa'atta aagaggtgag agctaagtgt qqtqcctggg qaatcttaag gtgtgggcac
ggqgagqaga tgccagcaaa gaacatgaat aaaaagcggt agcacagccc ctcccat'ctg
gaagccaaaa agaattgtaa atggaggaag ttagcagaag gatcaaatac ttgaagagqg
tggaattgga ataaaaccag ggcatttqaa aaattgggtt gtcactgcaa tcttaacaag
agaagttttg gcaggatga'; ggaggcagaa agctgagaga atcatcagtt agaacgtttt
tgacttcaga gaacagaaaa tgcagttcat aatggcttta aaacaggggc ttgtttttct
cccagcaatt tgagaggcca aggcgggtqc atcaggaggt caagagaccg agaccatcct
ggccaacatg gtgaatcccc atctctacta aaaatacaaa aattagcggg qcatgqtggt
gcacgcctat agtcccatct actcaggagg Ctgaggcagg agaatcactt gaacccagga
ggtggaggtt gcagtgagci: gagatcatgg ccactgcact atagcctgga gacacagcga
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tgaatcacag tatacgctcc atcgctgtca
gctgccaaaa gccttttgtg ttttgttttg
ttcgagtgtt tcagtgcttc gcagatgtcc
gtgggaactc ctaaatcaag ttggcttcta
atqgaaggtg gagaagctcc ctgaagtaaq
aagaatgttc ttatgttgcc cagtgtgttt
ttctagaacc aggcaacttg ggaactagac
gccacatggc taaagaaggt ttcagaaaga
tatatttgta tgatcctaat gaatgcataa
tactgttttt aacaactatq atttggaaaa
gatttaaaaa caactggctg tttttttaca
aacttttcac ttcttcccct gtgtgattac
tgcgccctac aggccacaca accccatgcc
aqcagaagtg acatctgcct catccaagca
ttccagatca cacccgtcaq cccgtgcgcc
gccacatata acatgagcaa gaagtctgtg
gttgtttgtt aagaagcaca aaaaccgatt
tagaatctgg aaaactatcc atttattttc
qgaggqtcta cctatgccag actgggttgq
cctttacacc tccaagtcca gggccagctg
cacagtcaca gtgcgctgtg cagagcagga
ctggaggaca gagtgactaa tgcaatgaca
aggattttat tgctgccaaa gaaactgcca
aggcagqaqa atqgcatgaa tccaggaggc

tctcagctgg
tatcattatg
ttgatgctca
atcaaagctt
caaagacttt
ctgatctgat
tcccaagctg
agtgqgqaca
aatgttaagt
taaatcaatg
ctgtggtgtg
acacacctgc
ctccaccact

gagcctcttg
ctggtgaatg
tttgctgtga
aagacatgtg
aatcatggaa
aaacagaaag

tggagtggga

acagaggcat
gtcttgcatc
tttaaaaatt

ggagcttgca

US 7,595,430 B2
atctccattc tctcaggctt

aagtcatgcg tttaatcaca
tattgttccc tattttgcca
ttaaacccta ttggtaaaga
cctcttagtc gagccaagtt
gcaagcaaga aacactgggc
gactatggct ctactttcag
gagcagaact ttcaccttca
tgatggtgat gaaatgtaaa
ctataactat gttgataaaa
gaagattgtg ttgtgttcac
ccttgtggtg tgacttgcag
ggctctgctg ctggaatgtg
ctcagccaca ggaaggccca
agaagacaca ggqagctgca
taagccactg agttttaggg
gtatatagtg acttcatata
ttcaatatga caagcatccc
acagatgtta atgccagtgt
ggggtaqaga aggtcctgtg
ctgtgaaaag tgctgagagc
ataggaataa cagccacagc
gccagccatc Cgggaggctg
gtgagccqaq atcgggccac

10021 tgcactccag cctgggcaac agagccagac tccatctcaa aaaaaaaaaa aaa

Figure 8D
SEQ ID NO. 8: Human Ccr2 gene promoter:
gcacacctgt aatcccagcc cttcaggagg ctgaggcagg cagattgcct gagcccagga
61 gttcgagacc agcccgggca acatgacaaa accccatctc tacaaaaaat agtcaggcat
121 ggtggcatgc acctgtagtc tcagctactt gqgaqgctga gatgagagga ttgcttgagg
181 ttgagactgc actgaagcat gatcatgcca ccgcactcca gcctaggcaa cagagcaaga
241 tcttgtcgca aaagaaagca aaaatacaac ataacacaac aacaacaaca acaacaacaa
301 cagcaaaaaa gccaacttct tgaaatctgg aaaqgacacc tccactgccc tcagcatttq
361 attgttgttg gctctagcag tggatgcatc cttcaacctc tgqcactctg caggggctca

gaccctgctc tagctgcttt
tatttcatat ttgggaaatg
cctccggtgt ctgctggatt
tctgcacaat cttaggaatg
tacattatct tttaacaaaa cgtctttcca
tcttgctaag gacgttcctg acacaagaga
ttgaaatcct gtaatttgtg ataatgtgga
cacacacaga tagacaaata ccacgtgatc
agttgcttag ccgggcatga tggcacacac
tqqgagqatg gcttgaactc agaaggtgga
actccggtct qqgtgacaga atgaaaccca
agaaaaagac agtagagcag tggttaccag
tgggcaqcag ttgatcaacg ggtacaaagt
gctctgctcc aagtagggtg acggtagtta
1201
aaqaqaqqqt tttcaatatc attattattt
1261
gatatgtaat taccctgatt tgatcattgc
1321
tgtgtcccat aaatatatac aattattatg
1381
tatctaaatg aaatttctaa ccagattctg
1441
1501 aatccatgat accactgaaa ccagcacaca tgatcgcagt aaaacctcat tatacttcct
1561 ccactatcac caataccctt tattctctgg aacatgaaac attctgttgt gctcatatca

421
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961
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1081
1141

gactgttctg ttctgtttgt tacctgtgga
aggtccattt accctcatag acccccagtc
gaaacttaga aacttgccaa gtccacagca
ccagaaagtg ccaggggcca acttagatga
ctcctagtct gatgtcccca ttgcaaaatt
aggaqgqqCa tttaaaataa ctgaggttct
taatttagca tttccttttc attaaaaagt
tgaacctaga ggatgttaag tgaaataagc
tcactcttat gtggaatttt tttttaaata
ctgtaatcct agctactcag qaggctgagq
ggtagcagtg agctgagact gtgccagtgc
atttaaaaaa aaaaaaaaag ttgctatctt
agactgggga 9933395989 gaggtgagaa
taccatgaga taggagaaac aagtgctggt
ataatgaatt ctgtatatat aaatagctag
caaaagaaat gataaatgtt tcagaggatg
acaatgtata catgtagcaa aacatcacat
tgaattaaat aaaaaaaaat tttaaagtct

gtgcctgcca
ttgttattca
tgagatcctg
caccatgttc
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tgcaaattat cactagtagg agagcagaga
agataaagaa gctcagagtc gttagaaaca
cactcaaggt tgcataagca agatttcaaa
tgtacaatqt tcctgactgq aaaagaagaa
tttaccatta gttgccctgt atctccgcct
ttctgcatgc caagtttcta cctctagatc
taccaggact gcctgagaca agccacaagc
ttctgattca taggctcaac gcacctcaaa

US 7,595,430 B2

gtggaaatgt tccaggtata aagacccaca
ggagcagatg tacagggttt gcctgactca
attaatccta ttctggagac ctcaacccaa
ctatattttt ctgatttttt ttttcaaatc
tcactttctg caggaaactt tatttcctac
tgtttggttc agttgctgag aagcctgaca
tqgtgaqttg taggcatttt ttccattact:
gctggaaatg cc
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FIGURE 9
SEQ ID NO. 9: Human C5 receptor gene:

1 ctacetccaa ccatgggcct tttgggaata ctttgttttt taatcttcct ggggaaaacc

61 tggggacagg agcaaacata tgtcatttca gcaccaaaaa tattccgtgt tggagcatct
121 gaaaatattg tgattcaagt ttatggatac actgaagcat ttgatgcaac aatctctatt
181 aaaagttatc ctgataaaaa atttagttac tcctcaggcc atgttcattt atcctcagag
241 aataaattcc aaaactctgc aatcttaaca atacaaccaa aacaattgcc tggaggacaa

301 aacccagttt cttatgtgta tttggaagtt gtatcaaagc atttttcaaa atcaaaaaga
361
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721

atgccaataa cctatgacaa tggatttctc ttcattcata cagacaaacc tgtttatact
ccagaccagt cagtaaaagt tagagtttat tcgttgaatg acgacttgaa gccagccaaa
agagaaactg tcttaacctt catagatcct gaaggatcag aagttgacat ggtagaagaa
attgatcata ttggaattat ctcttttcct gacttcaaga ttccgtctaa tcctagatat
ggtatgtgga cgatcaaggc taaatataaa gaggactttt caacaactgg aaccgcatat
tttgaagtta aagaatatgt cttgccacat ttttctgtct caatcgagcc agaatataat
ttcattggtt acaagaactt taagaatttt gaaattacta taaaagcaag atatttttat

781 aataaagtag tcactgaggc tgacgtttat atcacatttg gaataagaga agacttaaaa
841 gatgatcaaa aagaaatgat gcaaacagca atgcaaaaca caatgttgat aaatggaatt
901 gctcaagtca catttgattc tgaaacagca gtcaaagaac tgtcatacta cagtttagaa
961 gatttaaaca acaagtacct ttatattgct gtaacagtca tagagtctac aggtggattt
1021 tctgaagagg cagaaatacc tggcatcaaa tatgtcctct ctccctacaa actgaatttg
1081 gttgctactc ctcttttcct gaagcctggg attccatatc ccatcaaggt gcaggttaaa
1141 gattcgcttg accagttggt aggaggagtc ccagtaatac tgaatgcaca aacaattgat
1201 gtaaaccaag agacatetga cttggatcca agcaaaagtg taacacgtgt tgatgatgga
1261 gtagcttcct ttgtgcttaa tctcccatct ggagtgacgg tgctggagtt taatgtcaaa
1321 actgatgctc cagatcttcc agaagaaaat caggccaggg aaggttaccg agcaatagca
1381 tactcatctc tcagccaaag ttacctttat attgattgga ctgataacca taaggctttg
1441 ctagtgggag aacatctgaa tattattgtt acccccaaaa gcccatatat tgacaaaata
1501 actcactata attacttgat tttatccaag ggcaaaatta tccattttgg cacgagggag

1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521

aaattttcag atgcatctta tcaaagtata aacattccag taacacagaa catggttcct
tcatcccgac ttctggtcta ttatatcgtc acaggagaac agacagcaga attagtgtct
gattcagtct ggttaaatat tgaagaaaaa tgtggcaacc agctccaggt tcatctgtct
cctgatgcag atgcatattc tccaggccaa actgtgtctc ttaatatggc aactggaatg
gattcctggg tggcattagc agcagtggac agtgctgtgt atggagtcca aagaggagcc
aaaaagccct, tggaaagagt atttcaattc ttagagaaga gtgatctggg ctgtggggca
ggtggtggcc tcaacaatgc caatgtgttc cacctagctg gacttacctt cctcactaat
gcaaatgcag atgactccca agaaaatgat gaaccttgta aagaaattct caggccaaga
agaacgctgc aaaagaagat agaagaaata gctgctaaat ataaacattc agtagtgaag
aaatgttgtt acgatggagc ctgcgttaat aatgatgaaa cctgtgagca gcgagctgca
cggattagtt tagggccaag atgcatcaaa gctttcactg aatgttgtgt cgtcgcaagc
cagctccgtg ctaatatctc tcataaagac atgcaattgg gaaggctaca catgaagacc
ctgttaccag taagcaagcc agaaattcgg agttattttc cagaaagctg gttgtgggaa
gttcatcttg ttcccagaag aaaacagttg cagtttgccc tacctgattc tctaaccacc
tgggaaattc aaggcattgg catttcaaac actggtatat gtgttgctga tactgtcaag
gcaaaggtgt tcaaagatgt cttcctggaa atgaatatac catattctgt tgtacgagga
gaacagatcc aattgaaagg aactgtttac aactatagga cttctgggat gcagttctgt

